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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A128Figure 2. Strain distribution (a) Experimental testing (b) Finite Element
Analysis (c) Digital Signal Processing.
Conclusions: This excellent performance of time domain feature -
support vector machine (TDF - SVM) could be acceptable level of initial
performance of the system. Despite the practical constraints involved,
signiﬁcant results have been obtained through the TDF - SVM system.
This suggests that TDF - SVM classiﬁcation could be used in bio-
mechanical testing because of its high pattern recognition in deter-
mining implant primary stability.
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GENDER DIFFERENCES OA PROGRESSION AND THEIR LONGITUDINAL
GAIT CHANGES
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Purpose: Incidence of spontaneous osteoarthritis (OA) is known to be
lower in female than in male Str/ort mice and this has been attributed
both to differences in cartilage degeneration and bone structure. Our
previous studies have indicated that OA-prone Str/ort male mice show
increasing non-compliance in a treadmill task (drop-out) with age and
OA development, and that gait asymmetry and imbalance are predictors
of this drop-out. Speciﬁcally, we established that the progression of gait
imbalance in paw areas was a signiﬁcant predictor of drop-out and ofOA severity. We have therefore sought to determine whether gender
differences OA progression can be detected by non-invasive, longi-
tudinal monitoring of gait.
Methods: 26 male and 19 female Str/ort were monitored longi-
tudinally and spatiotemporal gait measurements (DigigaitTM sys-
tem) taken at bi-weekly intervals from age 8-30wks or until either
treadmill task non-compliance or development of an imbalanced
gait. Animals were classiﬁed as ‘gait imbalanced’ if the difference
between paw areas in contralateral fore- and hind- limbs was
greater than 0.3 cm2, compared to that at 16 weeks of age (reached
mature body weight). For each drop-out or gait imbalanced animal,
age-matched control mice of different gender were identiﬁed and
sacriﬁced. Fisher’s exact test was used to assess the difference in
treadmill drop-out rates between males and females. Principal
component analysis, a dimension reduction technique, was used to
summarise the variation among these correlated gait measurements
into a few unrelated components. Repeated measures models were
used to assess similarity and difference in gaits between males and
females across ages.
Results: Two male and two female mice were excluded from the
analysis of drop-out for reason unrelated to gait or drop-out. No
female mice demonstrated sufﬁcient gait imbalance or drop-out
before 30 wks of age (8 reached 30 wks and 9 were controls of
varying ages). Of the 24 eligible males, 13 reached sufﬁcient levels of
imbalanced gait or failed to complete the treadmill task/drop-out.
Seven male mice were sacriﬁced as controls at varying ages (interval
from 13 to 25 wks) and only 4 male Str/ort mice reached 30 wks of
age. Males had signiﬁcantly higher drop-out rate or imbalanced gait
than female mice (p¼0.0005). Principal component analysis sum-
marised 41 correlated gait parameters into 10 unrelated components
that explained 82% of the total variation in the data. Not surprisingly,
age had signiﬁcant effects on all these 10 principal components
(p<0.0001 for all components) indicating the changes in gait longi-
tudinally. Component 2 (explained 12.5% of total variation) was sig-
niﬁcant higher in males than in females (p¼0.008) across all
ages, however, Component 8 (explained 3.8% total variation) was
signiﬁcant lower in males across all ages (p¼0.012). Component 5
(explained 5.8% total variation in gait) was similar between males and
females before 10 and after 24wks of age, but was higher in males
from 10 to 24 wks of age (p¼0.032), the ages when males started to
fail the treadmill task. There was a signiﬁcant interaction between
sex and age for component 6 (explained 5.0% total variation). Com-
ponent 6 was higher in males before 12 wks of age, but became
lower in males after 18 wks of age (p¼0.004 for interaction). There
was no difference between males and females for the other
components.
Conclusions: The higher proportion of males failed to complete
treadmill task in this study is in agreement with the higher OA inci-
dence rate in male compared to female Str/ort mice. There are differ-
ences in gaits between males and females across ages. Importantly,
these gait changes seem to coincide with the ages encompassing pre-
OA and overt, active OA phases in Str/ort mice.Bone Biology
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SUBCHONDRAL BONE CYSTS COMPLICATED WITH BONE
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Purpose: Although osteoarthritis (OA) has been considered a disease of
cartilage, recent studies reported that pathological subchondral bone
remodeling precedes and accelerates cartilage degeneration in OA.
